Abstract
Russell body gastritis (RBG) is an unusual type of chronic gastritis characterized by marked infiltration of Mott cells, which are plasma cells filled with spherical eosinophilic bodies referred to as Russell bodies. It was initially thought that Helicobacter pylori (H. pylori ) infection was a major cause of RBG and that the infiltrating Mott cells were polyphenotypic; however, a number of cases of RBG without H. pylori infection or with monoclonal Mott cells have been reported. Thus, diagnostic difficulty exists in distinguishing RBG with monoclonal Mott cells from malignant lymphoma. Here, we report an unusual case of an 86-year-old-Japanese man with H. pylori -positive RBG. During the examination of melena, endoscopic evaluation confirmed a 13-mm whitish, flat lesion in the gastric antrum. Magnification endoscopy with narrowband imaging suggested that the lesion was most likely a poorly differentiated adenocarcinoma. Biopsy findings were consistent with chronic gastritis with many Mott cells with intranuclear inclusions referred to as Dutcher bodies. Endoscopic submucosal dissection confirmed the diagnosis of RBG with kappa-restricted monoclonal
INTRODUCTION
Russell body gastritis (RBG) was first described by Tazawa et al [1] in 1998 and is considered as a unique form of chronic gastritis characterized by infiltration of plasma cells filled with spherical eosinophilic cyto plasmic globules, referred to as Russell bodies. The endoscopic features of RBG are most in keeping with an inflammatory condition, and biopsy is required to confirm the pathological diagnosis. RBG is considered a reactive condition; however, monoclonal Mott cells have been shown in a number of cases of RBG, and therefore whether or not RBG with monoclonal Mott cells is benign remains debatable. This uncertainty is due to the fact that monoclonal Mott cells can show regional lymph node metastasis [2] and have been identified in mucosaassociated lymphoid tissue (MALT) lymphoma with extreme plasmacytoid differentiation [3] . Here, we report a unique case of RBG with endoscopic features of a malignant tumor, which consisted of monoclonal Mott cells with Dutcher bodies identified histologically following endoscopic submucosal resection.
CASE REPORT
An 86yearold Japanese man with a history of rheumatoid arthritis, type 2 diabetes mellitus, and hypertension was referred to our medical center with melena. He took non-steroidal anti-inflammatory drugs for arthralgia but did not take immunosuppressive drugs. Physiological examination was unremarkable. Laboratory findings revealed anemia (Hb 6.5 g/dL) and no other abnormal results. Endoscopic evaluation of the upper and lower digestive tracts did not reveal any active bleeding. Helicobacter pylori (H. pylori) infection was confirmed on a positive serum antiH. pylori antibody test. The patient was initially diagnosed with atrophic and erosive gastritis secondary to H. pylori infection, and eradication therapy was initiated. The first esophagogastroduodenoscopy revealed a 13mm flat lesion ( Figure 1A and B) of white and slightly brown discoloration in the lesser curvature of the antrum. A magnification endoscope (Gastrointestinal fiberH260Z, Olympus, Tokyo, Japan) with a narrow band imaging (NBI) system (EVIS LUCERA SPECTRUM ELITE system, Olympus) was used, and magnification endoscopy with NBI (MNBI) of the lesion showed loss or irregularity of microsurface pattern, irregular microvascular proliferation, and a demarcation line ( Figure 1C and D) . Poorly differentiated adenocarcinoma was suspected, and a biopsy was performed. The duodenum appeared to be intact. The biopsy specimen (Figure 2A-D) showed chronic gastritis with infiltration of lymphocytes, plasma cells, eosinophils, and small to largesized granulated cells ( Figure 2BD ). Spiral shaped bacilli were focally located in the mucin on the foveolar epithelium, confirming the diagnosis of H. pylori. Substantial amounts of granulated cells with eosinophilic cytoplasmic granules and eccentric nuclei were seen ( Figure 2B ), which were of a similar size to the eosinophilic granules ( Figure 2C ). The smallsized granulated cells showed plasmacytoid morphology with eccentric and cartwheellike nuclei, while ballooning large granulated cells showed histiocytoid morphology ( Figure 2C ). Intranuclear eosinophilic granules were also observed in some granulated cells ( Figure 2D ) but were not apparent in infiltrating plasma cells without cytoplasmic granules. Lymphoid follicles were not observed. Neither lymphoepithelial lesions nor monotonous proliferation of centrocytelike cells or monocytoidB cells were observed. The cytoplasmic granules were stained by phosphotungstic acid hematoxylin (PTAH) and periodic acid Schiff with or without diastase treatment. Immunohistochemically, the granulated cells including histiocytoid cells were positive for CD79a (Clone HM57, DAKO, Glostrup, Denmark) and multiple myeloma oncogene 1 (Clone MUM1p, DAKO, Glostrup, Denmark) and negative for pancytokeratin (Clone CAM5.2, Becton Dickinson, CA), CD20 (Clone L26, DAKO, Glostrup, Denmark), CD138 (Clone MI15, DAKO, Glostrup, Denmark), CD68 (Clone KP1, DAKO, Glostrup, Denmark), CD163 (10D6, Thermo scientific), CD1a (Clone 10, DAKO, CA), S100 (polyclonal, DAKO, Glostrup, Denmark), cKIT (polyclonal, DAKO, Glostrup, Denmark), mast cell tryptase (Clone AA1, DAKO, Glostrup, Denmark), and Ki67 (Clone MIB1, DAKO, Glostrup, Denmark). Thus, the granulated cells were considered to be plasma cells and identified as Mott cells with cytoplasmic eosinophilic globules (Russell bodies). Intranuclear eosinophilic granules in some Mott cells were considered to be Dutcher bodies. Immunohistochemically, the Mott cells appeared to be negative for light chains and immunoglobulin G (IgG, polyclonal, Novocastra Laboratories Ltd., Newcastle, United Kingdom), IgA (polyclonal, Novocastra Laboratories Ltd., Newcastle, United Kingdom), and IgM (polyclonal, Novocastra Laboratories Ltd., Newcastle, United Kingdom), while plasma cells without Russell bodies showed polytypic light chain staining pattern and were reactive for IgG, IgA, or IgM in varying proportions. Taken together, these findings were most in keeping with a diagnosis of RBG, but malignant lymphoma, particularly MALT lymphoma, was a differential diagnosis. However, chest abdomenpelvis computed tomography showed no abnormal mass, no swollen lymph nodes, and no lytic bone lesion. Two months after completion of eradication therapy, the patient consented to undergo endoscopic submucosal dissection (ESD), which was performed with the aim of histologically evaluating the entire lesion.
After eradication therapy, the mucosal lesion decreased in size to 7 mm in diameter ( Figure 1EF ) and loss or irregularity of the microsurface pattern, irregular microvascular proliferation, and a demarcation line with MNBI were seen. ESD was successfully performed. The patient was discharged without any complications and there was no endoscopic evidence of recurrence 14 mo after the ESD treatment.
Pathological diagnosis on ESD specimens
The endoscopically resected tissue was extended on a board with pins, fixed in 10% formalin for 24 h, cut into 2 to 3mm thick sections, and embedded in paraffin. Four µm-thick sections were obtained from the paraffin blocks and stained with hematoxylin and eosin. Pathology showed that the mucosal lesion had regional accumulation of substantial amounts of granulated cells associated with mild lymphocytic and plasma cell infiltration ( Figure 2E and F). The immunohistochemical results of ESD were similar to those of the biopsy specimens ( Figure 2G and H). In situ hybridization revealed that the Mott cells showed kappa light chain restriction ( Figure 2I and J), whereas the plasma cells without Russell bodies were polyphenotypic. Cellular atypia and mitosis were not seen in the plasma cells or Mott cells, and less than 1% of the infiltrating cells were Ki67positive, whereas no Mott cells were Ki67positive. At the periphery of the lesion and in the background 
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mucosa and submucosa, Mott cells and Dutcher bodies were absent. Lymphoid follicles were observed in the periphery of the lesion and the background mucosa, but not within the collection of Mott cells. There were no pathological features suggestive of carcinoma or MALT lymphoma. Amyloid deposition was unlikely because no amorphous materials were identified, and there was no characteristic apple green birefringence noted when the Congo Red stained section was viewed under polarized light. Thus, our final diagnosis was Russell body gastritis. However, the diagnostic assessment utilized had several limitations, as we did not assess for the presence of M protein in the serum, Bence Jones protein in the urine, or genetic alterations in the immunoglobulin locus, and we did not perform cytopathological examination of the bone marrow.
DISCUSSION
We presented a unique case of RBG with H. pylori infection. Russell body gastritis is characterized by a dense accumulation of plasma cells with Russell bodies, referred to as Mott cells [1] . Russell bodies are eosinophilic spherical or globular cytoplasmic inclusions in plasma cells that were first described by Russell et al [4] in 1890. The globules differ from normal secretory granules in that they are larger and much more electron dense, and they lie in the distended cisternae of the rough endoplasmic reticulum [5] . These globules mainly consist of condensed immunoglobulin [6] and are related to abnormalities in the synthesis, trafficking, or excretion of immunoglobulin [7] . The Russell bodies seen in the present case were much smaller compared to those in previous reports; however, the granules were stained positive by periodic acid Schiff and PTAH, as described in previous case reports of RBG [8, 9] . Table 1 summarizes the results of 31 previously published cases of RBG, including our own [1, 825] . We excluded two cases reported as RBG [26] and Russell body carditis [27] because in these cases the inflammation site was at the esophagogastric junction. One case of RBG associated with advanced signet ring cell cancer [28] was also excluded because the authors did not describe whether or not RBG was present in the background gastric mucosa. The mean age of the patients described in previous case reports of RBG was 60 (range 24 to 86) years old, and our patient was the oldest. The male (n = 19) to female (n = 12) ratio was approximately 2:1. Twentyone cases (68%) of RBG accompanied H. pylori infection, and the majority of patients in all cases presented with nonspecific symptoms. The gastric antrum appears to be the predominant location for RBG, although there is one reported case of an immunocompromised patient with RBG associated with Russell body enterocolitis [25] . The endoscopic features of RBG are nonspecific, and in most cases, the inflammatory phenotype of the condition has been attributed largely to the presence of swollen, erythematous mucosa. The pathological features of RBG can mimic those of gastric xanthoma [19] . To the best of our knowledge, this is the first case of RBG with a clinical diagnosis highly suggestive of a malignant tumor. In the present case, MNBI confirmed a flat mucosal lesion in the antrum with a demarcated line, loss of microsurface pattern, and irregular microvascular proliferation. Nishimura et al [29] also reported that partial loss of microsurface structure and abnormal microvessels were observed in a case of RBG with MNBI, but the demarcation line of RBG was not reported. Magnification endoscopy permits visualization of mucosal details that cannot be seen with standard endoscopy, and NBI is a novel endoscopic approach to visualize the microvasculature on the tissue surface. MNBI has been proven to be highly sensitive, specific, and accurate at detecting early gastric neoplasms. Pathological evaluation revealed that the lesion was characterized by regional and intramucosal accumulation of Mott cells. The proliferation of Mott cells might induce expansion of the lamina propria, decrease the density of gastric glands and pits, and influence the microvasculature of the lesion. At present, RBG is considered a rare entity, but its incidence may increase in the future secondary to the increased use of MNBI. It may be better that clinicians raise RBG as a differential diagnosis of poorly differentiated early gastric cancer upon examination by MNBI. Of pathological interest, Mott cells were monoclonal and had Dutcher bodies, which caused difficulty in making a histological diagnosis. Only two cases [8, 12] of RBG and Dutcher bodies have been described in the literature to date, and both failed to identify a Dutcher body in the lesion. Considering the pre sence of monoclonal Mott cells and Dutcher bodies, the differential diagnoses that we considered were plasma cell neoplasm, MALT lymphoma, and lym phoplasmacytic lymphoma. In the present case, MALT lymphoma could not be diagnosed on account of the lack of histological features suggestive of MALT lymphoma, such as a lymphoepithelial lesion and proliferation of monocytoid Bcells or centrocyte like cells. Moreover, Mott cells showed neither cellular atypia nor mitotic activity. Plasma cell neoplasm was excluded due to hypoproteinemia, lack of osteolysis in computed tomography images, and lack of nuclear atypia or mitotic activity of monoclonal Mott cells, although paraproteinemia was not evaluated via serum protein electrophoresis. Lymphoplasmacytic lymphoma was ruled out because of an absence of splenomegaly and lymphadenopathy. Monoclonal gammopathy of undetermined significance [13] , which can be associated with H. pyloripositive RBG, could not be evaluated in this case.
The pathogenesis of RBG remains unknown. Tazawa et al [1] firstly postulated that RBG might be induced by H. pylori infection, and this is in keeping with previously published literature, in which two thirds of RBG cases were H. pyloripositive (Table 1) . A recent study [30] showed that H. pylori with vacA m1 genotype produces more prominent Russell bodies in the antrum but not in the body. Indeed, the literature review revealed that the incidence of antral RBG was higher in H. pylori positive cases (70%) than in H. pylorinegative cases (40%). On the other hand, our case showed endoscopic regression of the lesion from 13 mm to 7 mm at 2 mo after eradication of H. pylori, and similar findings were observed in previous studies [16, 18, 19, 21] . These observations suggest that the successful eradication of H. pylori may eliminate the proliferative stimulation of Mott cells. However, case reports of RBG without H. pylori infection have also been described, although those cases were complicated by HIV infection [11] , post transplant status [25] , or monoclonal gammopathy of uncertain significance [13] . Therefore, it is likely that H. pyloriunrelated pathogenesis of RBG is present, and an immunocompromised status may be partly related to the occurrence of RBG. In our case, the patient was elderly and had a history of rheumatoid arthritis; therefore, it is possible that the occurrence of RBG in this patient may have been due, in part, to his immunocompromised status.
RBG is considered to be a benign condition, and clinical followup data of 19 cases of RBG to date has failed to reveal any malignant change (Table 1) . Among the 19 cases described in the literature, ten cases received H. pylori eradication therapy after diagnosis of RBG, and most of these showed endoscopic or histological resolution at three months, whether or not monoclonal Mott cells were present. Thus, follow [10] ( 2005) 70/M Pangastritis/flattened, edematous gastric folds
Body and antrum
Yes Poly ET was performed, but patient refused to be re-examined endoscopically Drut et al [11] ( [13] (2006) 54/M Mild erythema and small erosions with slight edema Antrum Yes Mono (λ chain) One year after ET, the lesion had not resolved macroscopically, but biopsy found resolution of Mott cells Pizzolitto et al [14] (2007) 60/F Minute-raised granular areas Antrum Yes Poly ET was performed, and clinical follow-up was uneventful Licci et al [15] (2008) 59/M Mild hyperemia Antrum Yes Poly Mott cells were absent in biopsy specimen taken 3 mo after ET Tabata et al [16] (2010)
72/M Multiple ulcers Body and antrum
Yes Mono (κ chain, IgG)
Mott cells were absent in biopsy specimen taken 3 mo after ET Habib et al [17] (2010) 75/M Noduar chronic active gastritis Antrum No Poly NA Miura et al [18] (2012) 63/F Low elevated lesions in the antrum Antrum Yes Mono (λ chain) Mott cells were absent in biopsy specimen taken 4 mo after ET Yoon et al [19] Choi et al [20] (2012) 55/M A mucosal elevation with a central depression (10 mm) Antrum Yes Mono (λ chain) NA Karabagli et al [21] (2012) 60/M Erythema (body) and ulcer (incisura angularis)
Body and antrum
Yes Poly Three months and 6 mo after ET, Mott cells were decreased and absent in biopsy specimens, respectively Coyne et al [22] (2012) 49/M Severe, raised, erosive gastritis NA (Biopsy site; NA)
No Mono (κ chain, IgM)
NA
Araki et al [9] (2013) 74/F Open ulcer Gastric angle
Yes Mono (κ chain, IgM)
Zhang et al [23] (2014) [29] (2016) [31] reported a case with a rectal tubulovillous adenoma accompanied by a proliferation of monoclonal Mott cells and concluded that the phenomenon indicated an inflammatory response. As Araki et al [9] discussed, monoclonal B cell proliferation can be seen in cases of chronic inflammation such as lymphoid follicleforming gastritis [32] , Sjögren' s syndrome [33] , Hashimoto's thyroiditis [34] , and chronic liver disease secondary to hepatitis C virus [35] . Thus, the above data support the theory that RBG with monoclonal Mott cells is a benign condition. However, Fujiyoshi et al [2] described a gastric tumor consisting of monoclonal Mott cells which metastasized to the perigastric lymph nodes, and they concluded that the gastric tumor was most likely an extramedullary plasmacytoma or a MALT lymphoma. Joo [3] and Kai et al [36] also showed that monoclonal Mott cells can be a neoplastic component of MALT lymphoma with extreme plasmacytoid differentiation. Fujiyoshi et al [2] , Joo [3] , and Kai et al [36] did not describe cellular atypia or mitotic activity in monoclonal Mott cells in their cases, and therefore the histopathological distinction of monoclonal Mott cells in RBG and in MALT lymphoma and plasmacytoma remains unknown. In the present case, we concluded that the monoclonal Mott cells were nonneoplastic cells mainly because of the absence of cellular atypia and mitotic activity. Nevertheless, future studies are warranted to clarify the distinction between RBG with monoclonal Mott cells and MALT lymphoma or plasmacytoma.
In conclusion, we presented an unusual case of an 86yearold man with H. pyloripositive RBG. This is a valuable case of RBG evaluated by MNBI and pathological evaluation of the entire lesion. The detailed endoscopic evaluation led to the clinical diagnosis of a poorly differentiated adenocarcinoma, despite the fact that previous endoscopically diagnosed cases of RBG were exclusively inflammatory. Pathological evaluation of ESDobtained specimens confirmed the presence of regional proliferation of kapparestricted Mott cells within the mucosal lesion and failed to identify an epithelial malignancy. RBG is a rare condition whose incidence is expected to increase in proportion to the increased use of MNBI. Therefore, it is of great clinical importance to increase our understanding of the pathological features of RBG in order to effectively diagnose and manage future cases.
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COMMENTS

Case characteristics
An 86-year-old Japanese man with melena and a history of rheumatoid arthritis and type 2 diabetes mellitus.
Clinical diagnosis
The patient was initially diagnosed with atrophic and erosive gastritis secondary to Helicobacter pylori (H. pylori) infection, and the first esophagogastroduodenoscopy revealed a 13-mm flat lesion of white and slightly brown discoloration in the lesser curvature of the antrum.
Differential diagnosis
Findings of magnification endoscopy with a narrow-band imaging (M-NBI) of the flat gastric lesion suggested poorly differentiated adenocarcinoma.
Laboratory diagnosis
Laboratory findings revealed anemia and a positive serum anti-H. pylori antibody test.
Imaging diagnosis
M-NBI of the lesion showed loss or irregularity of microsurface pattern, irregular microvascular proliferation, and a demarcation line, which suggested poorly differentiated early gastric cancer.
Pathological diagnosis
The final diagnosis was Russell body gastritis (RBG) with substantial infiltration of granulated plasma cells. Although the granulated plasma cells showed kappa light chain restriction and the presence of Dutcher bodies, malignant lymphoma was unlikely partly because of the paucity of the cellular atypia and mitotic activity.
Treatment
Endoscopic submucosal dissection (ESD) was selected for therapeutic diagnosis.
Related reports
Thirty-one previously published cases of RBG, including the authors own, has been reported, and this is the first reported case of RBG with the endoscopic diagnosis of malignant tumor with M-NBI, pathological evaluation of the entire lesion with ESD-obtained specimens, and the presence of Dutcher bodies.
Term explanation
RBG is considered as a unique form of chronic gastritis characterized by infiltration of plasma cells filled with spherical eosinophilic cytoplasmic globules, referred to as Russell bodies.
Experiences and lessons
The endoscopic features of RBG are exclusively inflammatory; however, clinicians should consider RBG as a differential diagnosis in cases where detailed endoscopic examination reveals poorly differentiated early gastric cancer. Pathologists should be aware of the existence of this pathological entity, because histological features of RBG can overlap with those of malignant lymphoma.
Peer-review
Excellent case report article. 
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